Introduction
All groups considered in this paper are finite p-groups. The terminology and the notation in this paper are standard. The Frattini subgroup, the commutator subgroup, and the center of a group G will be denoted by Φ(G) There is much interest in investigating the structure of a group whenever the number of some kind of subgroups is given. For example, finite p-groups with exactly one minimal nonabelian subgroup of given structure of order p 3 are classified by [5] . In [3] , finite p -groups with exactly one minimal nonabelian subgroup of index p are investigated. In this paper, we are interested in the finite p -groups with unique cyclic subgroup of given order.
In [1] and [2] , the authors proved that 
Finite p -groups with c m (G) = 1
Firstly, we have the following Lemmas. Proof Take a subgroup N of order p 2 that is normal in
Lemma 13 Let G be a metacyclic p -group with p > 2 and H ≤ G . Then H is abelian if |H| ≤ |G/G ′ | and
Proof Suppose, by way of contradiction, that Proof Assume the contrary; there exists a subgroup N such that N ∼ = C p 2 ×C p or C p ×C p ×C p . Suppose the unique cyclic subgroup of order p 3 is M = ⟨a⟩. Now we divide our analysis into two cases:
Since ⟨a p ⟩ char ⟨a⟩ ¢ G , we may assume that [a, x] = a ip and [a, y] = a jp for some integers i and j .
(1.1) x ∈ ⟨a⟩ . We see y / ∈ ⟨a⟩ from y / ∈ ⟨x⟩. If p|j , then (ay
Thus, C p 3 ∼ = ⟨ay −1 ⟩ ̸ = ⟨a⟩. Therefore, (p, j) = 1 . By x ∈ ⟨a⟩ , we may assume x = a rp with (r, p) = 1 . Then 
Then the number of abelian subgroups of order p 3 containing Z(G) is 1 + p , a contradiction. By Lemmas 9 and 10, we need to prove Next, noting that the property is inherited by subgroups, we only need to prove that any group of order 
, thenḠ is of maximal class by Lemma 10, which contradicts Therefore, G is of maximal class. By Lemma 8, G is a 2 -group. It is easy to check that only the dihedral group in 2 -groups of maximal class satisfies c 2 (G) = 1 . Conversely, the conclusion is obvious. P
